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Making	  use	  of	  GPM	  datasets,	  the	  development	  of	  snow-‐clouds	  in	  the	  
JPCZ	  is	  invesGgated.	  The	  most	  intensive	  precipitaGon	  in	  this	  case	  is	  
found	  at	  the	  northern	  edge	  of	  the	  observed	  JPCZ.	  	  	  	  	  	  	  	  	  	  	  	  	  	  

JPCZ	  
(Japan	  sea	  Polar	  airmass	  
Convergence	  Zone)	  
	  

	  by	  Yasunaga	  
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Cold	  Air	  Outbreaks	  Over	  
Warm	  Water:	  DPR	  	  	  	  	  

2014/12/02	  09:55Z	  	  
	  

by	  Takayabu	  and	  Hamada	

~22km
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Global  Precipitation  Measurement

Along-‐‑‒track  cross  section  and  precipitation  type

It	  looks	  like	  this,	  but	  the	  precipitaGon	  is	  mostly	  classified	  as	  straGform	  wth	  current	  V03B.	  
This	  is	  reported	  to	  Dr.	  Awaka	  for	  an	  examinaGon	  of	  the	  precip.	  type	  classificaGon.	

Corrected	  Ze	  	  	  at	  Nadir	
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Global  Precipitation  Measurement

COMPARISONS  WITH  TRMM  PR
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Lat-‐Height	  SecGon	  of	  PrecipitaGon	   NN:	  Near-‐nadir	  data:	  6	  bins,	  22-‐24th　&	  26-‐28th	  	  

KuPR	  NN	  

Land	   Ocean	  

PR	  NN	  

KuPR	  

2014/4-‐8	  

VerGcal	  DistribuGons	  of	  PrecipitaGon	  (Hirose	  2015)	

A	  good	  
correspondence	  of	  
KuPR	  with	  TRMM	  PR	  in	  
near	  nadir	  is	  confirmed	  
in	  TRMM	  observaGon	  
range.	  At	  Higher	  
laGtudes,	  shorter	  
precipitaGon	  is	  also	  
obtained	  very	  
smoothly.	7/14/2015	  NASA	  PMM	



-58 -57 -56 -55 -54
-28

-27

-26

-25

-24  

Longitude

PR(Rain,nearSurface) orbit:94769

 

L
at

it
u
de

0.1

1

10

100

300

KuPR’s	  Ze	  +	  PR’s	  Ze-‐R	  
Bias	  (KuPR*-‐PR):	  1.750mm/h	

KuPR’s	  Zm	  +	  PR’s	  PIA	  +	  PR’s	  Ze-‐R	  
Bias	  (KuPR**-‐PR):	  0.428mm/h	

KuPR’s	  rain	  rate	  
Bias	  (KuPR-‐PR):	  1.581mm/h	
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TRMM  PRʼ’s  rain  rate

•  PR	  and	  KuPR’s	  esGmates	  are	  compared	  for	  13	  match-‐up	  cases.	  	  
•  KuPR	  (under	  development	  for	  V04)	  has	  a	  posiGve	  bias	  vs	  PR.	  
•  The	  biases	  in	  rain	  rates	  between	  PR	  and	  KuPR	  are	  caused	  by	  
differences	  in	  Zm	  and	  SRT.	

Zm	 Ze	 R	

PR’s	  rain	  rate	

PIA	 Ze-‐R	

Zm	 Ze	 R	

KuPR’s	  rain	  rate	

PIA	 Ze-‐R	

Matchup	  Comparisons	  of	  GPM	  Ku	  vs	  TRMM	  PR	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Shimozuma	  and	  Seto,	  IGARSS	  2015)	

PR	

Ku	
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Impacts of Light Precipitation Detection with GPM/DPR	

Hamada & Takayabu 
(submitted) 
 
Cumulative Freq. Distribution 
of Precip. Area: Effects of 
Sensitivity increase from 
18(PR) to 12dBZ(DPR) 
 
V03B NS2 (4/3–10/3), 40°S–40°N, 
anglebin 21–29 
 

 
In addition to increased 
detections of shallow and 
light precipitation at near 
surface, detections of anvil 
precipitation are significantly 
increased 
 

+21.1% 
	– 12dBZ 

– 18dBZ	

+65.0% 
	

Prec area NearSurf	 Prec area 7km	
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Global  Precipitation  Measurement

GROUND  VALIDATIONS
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Dual Ka radar experiment in Mt. Zao	

elevation 
-4.4º	

elevation 
+4.4º	

[m]	

Radar site2	 Radar site1	

MelGng	  layer	

by	  K.	  Nakamura	

The	  configuraGon	  of	  the	  melGng	  layer	  measurment	  at	  Zao,	  Yamagata,	  Japan	  in	  Nov.	  last	  
year	  (2014).	  Two	  Ka-‐band	  radars	  are	  set	  facing	  to	  each	  other.	  By	  comparing	  the	  
precipitaGon	  echoes,	  the	  specific	  ahenuaGon	  k	  and	  equivalent	  radar	  reflecGvity	  Ze	  are	  
esGmated.	  7/14/2015	  NASA	  PMM	



k-‐Ze	  plots	  by	  every	  1	  ºC	  for	  all	  snow	  events	  in	  Nagaoka	  

T	  <	  -‐1	 -‐1	  ≤	  T	  <	  0	 0	  ≤	  T	  <	  1	

1	  ≤	  T	  <	  2	 2	  ≤	  T	  <	  3	 3	  ≤	  T	

dry	  snow	 dry	  snow	  
→	  

wet	  snow	

wet	  snow	

wet	  snow	  
→	  

rain	  (sleet)	

(TGRS	  accepted)	

k-‐Ze	  relaGonships	  
obtained	  in	  Nagaoka	  
expeiment.	  	  It	  is	  the	  same	  
as	  Zao	  experiment	  but	  
with	  the	  radar	  antenna	  
beam	  is	  nearly	  horizontal.	  
The	  k-‐Ze	  are	  straGfied	  by	  
the	  ground	  air	  
temperature.	  As	  the	  air	  
temperature	  increases	  
from	  below	  0C,	  first,	  k	  
increases	  followed	  by	  
Ze.	  Amer	  melGng,	  k	  and	  
Ze	  reduce	  to	  the	  
relaGonship	  for	  rain.	  
	

Nishikawa,	  Nakamura	  et	  al.	  
(accepted)	
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Solid	  
(Ice)	   Almost	  Melted	  

Direct	  Measurement	  of	  PrecipitaHon	  ParHcles	  in	  MelHng	  Layer	  using	  G-‐PIMMS	  

Case	  of	  November	  26,	  2014	  @	  Zao	  
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Snow	  MelHng	  

Rain	  

Ground-‐based	  ParHcle	  
Images	  and	  Mass	  	  
Measurement	  System	  
(G-‐PIMMS)	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  by	  K.	  Suzuki	  
	  
…consists	  of	  two	  CCD	  
cameras,	  an	  infrared	  
sensor,	  a	  strobe	  and	  
an	  electronic	  balance.	  
InterrupGon	  of	  the	  
infrared	  beam	  by	  a	  
parGcle	  triggers	  the	  
strobe	  and	  the	  parGcle	  
image	  is	  then	  captured	  
by	  the	  CCD	  camera.	  	  
	  
PrecipitaGon	  parGcle	  
images	  obtained	  from	  
G-‐PIMMS.,	  which	  are	  
classified	  into	  solid	  
(ice),	  partly	  melted,	  
almost	  melted,	  and	  
liquid	  (rain).

MelHng	   Snow	  

Rain	  

àVerGcal	  structure	  of	  melGng	  layer	  
àDry	  snow	  or	  Wet	  snow?	
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Global  Precipitation  Measurement

WEATHER  REGIME  CLASSIFICATION  
IN  HIGHER  LATITUDES  FOR  GPM  
GSMAP  

7/14/2015	  NASA	  PMM	



Weather  Regime  Classifica1on  for  GPM  GSMaP	

We utilize the 
meteorological analysis. 
 
Based on monthly-mean 
meridional eddy heat 
flux at 850hPa, outside 
TRMM region & 
“extratropical regime” 
inside TRMM region 
 
 
Two regimes are 
defined:  
“Transient eddies” : Y, O 
“stationary outflow”: 
Purple 
 
 
 
 

sgn(lat)(___ 
sgn(lat)x  v’T’850hPa (synopotic<8days)	

sgn(lat)(___ 
sgn(lat) v*T*850hPa (stationary>1mo)	

Preciptation regime (TRMM)	 Preciptation regime (GPM)	Jan2014	

Hamada, Takayabu, Kachi	

7/14/2015 NASA PMM	



Global	  Satellite	  Mapping	  of	  
PrecipitaGon	  (GSMaP)	  	

Hourly	  map	  from	  7	  July,	  2015	  (Three	  Typhoon	  case)	 hVp://sharaku.eorc.jaxa.jp/GSMaP/	

•  GSMaP	  is	  a	  blended	  Microwave-‐IR	  product	  and	  has	  been	  developed	  in	  Japan	  
toward	  the	  GPM	  mission.	  

•  U.S.	  counterpart	  is	  “IMERG”	  
•  Proto-‐type	  version	  has	  been	  in	  operaGon	  in	  JAXA	  since	  2007	  

•  	  “GPM-‐GSMaP”	  data	  were	  released	  on	  Sep.	  2014.	  	  
•  GPM-‐GSMaP	  data	  for	  TRMM	  period	  is	  currently	  processing	  as	  reanalysis	  version	  
(GSMaP_RNL),	  and	  will	  be	  distributed	  soon.	  7/14/2015	  NASA	  PMM	



Global  Precipitation  Measurement

EVALUATIONS  OF  MODEL  
PERFORMANCE

7/14/2015	  NASA	  PMM	  



Evaluation of Tropical Cyclones Simulated in NWP Models 

Radiance	  space-‐based	  evaluaHon	  is	  useful	  in	  verifying	  the	  structure	  and	  
precipitaHon-‐related	  variables	  of	  tropical	  cyclones	  simulated	  in	  NWP	  models.	  	  

Observed Intensity of Typhoon Halong (1411) 
and Microwave Observations 

OBS	  (GMI)	  

Simulated	  satellite	  
image	  by	  JMA/NHM	  TB

85
v	  For	  exa
mple	

•  The	  rainband	  structure	  is	  much	  weaker	  in	  the	  
model.	  

•  The	  area	  of	  TB	  <	  200	  K	  is	  larger	  in	  the	  model	  
while.	  

•  The	  area	  of	  210	  <	  TB	  <	  260	  is	  much	  larger	  in	  the	  
observaGons.	  	  	  

Yamaguchi
(MRI/JMA)

7/14/2015	  NASA	  PMM	



JMA 

18/15 

CFAD (Contoured Frequency by Altitude Diagram)    Okamoto(JMA)	
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Comparison of GPM-core/
DPR with model simulation  
 

JMA-NHM 
overestimates Ze from 
ice particles and shows 
unclear bright band. 
The Ze overestimate by 
ice is alleviated in Ka 
relative to Ku.  



Global  Precipitation  Measurement

ASSIMILATIONS  OF  GPM  
PRECIPITATION

7/14/2015	  NASA	  PMM	  



Ensemble-‐based  varia/onal  assimila/on  of  GMI  TBs  for  
Typhoon  Halong  (14/7/31/12UTC)          by  Aonashi  (MRI/JMA)	

1) Displace Error Correction  
2) EnVA  using Neighboring   
    Ensemble 
 
Inputs : GMITBs  
              conventional data. 

FG: 52 member Ens.  
of JMANHM  

FG: Precip &PS 	 AN: Precip &PS 	

FG:TB10v AN:TB10v GMI TB10v 

AN:Analysis of  
DE+EnVA 

An average of 52-member 
CRM ensemble forecast 
starting at 00UTC is 
utilized as the first guess 
of EnVA (FG). Then GMI 
TB10v, TB18v, TB23v, 
TB36v, TB89v at 12 UTC 
are assimilated with 
DEcorr & EnVA scheme. 
 
The results (right figures) 
show that TBs calculated 
from the analyzed 
variables agreed well with 
the GMI observations, and 
that analysis gave 
significant changes in 
precipitation and surface 
pressure.  
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Courtesy	  of	  Ikuta	  (JMA)	  
	  
JMA	  is	  now	  developing	  a	  
system	  to	  uGlize	  GPM/
DPR	  in	  operaGonal	  
forecast	  rouGne.	  	  
	  
A	  test	  experiment	  to	  
assimilate	  the	  relaGve	  
humidity	  profiles	  derived	  
from	  KuPR	  and	  KaPR.	  
	  
We	  can	  confirm	  an	  
improvement	  of	  the	  	  
humidity	  field	  by	  
assimilaGng	  DPR	  
informaGon.	  7/14/2015	  NASA	  PMM	



•  Improve NICAM-LETKF analysis using satellite-
derived precipitation with Gaussian transformation 
(Lien et al., 2013, 2015) 

Ensemble Assimilation of GSMaP precipitation

  

NICAM-LETKF analysis improved by assimilating GSMaP/Gauge 

Global RMSD of V-wind [m/s] at 500 hPa (vs. ERA-Int)  

Spin-up 

Better  

Worse Experiment Radiosondes ONLY
Radiosondes + GSMaP

Date

By  Miyoshi  (Riken)

Experimental 
Assimilation of 
GSMaP-Gauge 
precipitation in 
addition to 
radiosonde to 
Nonhydrostatic 
Icosahedral model 
with NICAM-LETKF 
analysis improved 
the RMSD of the 
meridional wind 
significantly.  

7/14/2015 NASA PMM



Global  Precipitation  Measurement

HYDROLOGICAL  APPLICATION
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User friendly display of Indus-IFAS 
INPUT	  DATA	  :	  
•  Rainfall	  data	  (ground-‐	  gauges,	  GSMaP	  

and	  forecasted)	  
•  Real-‐Gme	  observed	  discharges	  

OUTPUT	  DATA:	  
•  Rainfall	  distribuGon	  maps	  
•  Hydrographs	  at	  specified	  locaGons	  
•  InundaGon	  extents	  in	  mid-‐low	  Indus	  

[m] 
0.0-0.5 
0.5-1.0 
1.0-2.0 
2.0-3.0 
3.0-5.0 
5.0-6.0 
6.0-7.5 

InundaHon	  	  
area	  	  by	  RRI	

Control panel for operation settings Hydrograph 

Plain view 
of rainfall, 
discharge, 
inundation 
(Animation) 

Courtesy  of  Iwami
(ICHARM)

ICHARM  developed  a  
flood  forecasting  
system  with  user  
friendly  display,  
“Indus-‐‑‒IFAS”.  Indus-‐‑‒
IFAS  has  been  used  
for  flood  forecasting  
during  Monsoon  
season  at  Pakistan  
Meteorological  
Department  
operationally  since  
June  in  2014.

7/14/2015	  NASA	  PMM	



Global  Precipitation  Measurement

Summary

•  GPM  science  in  JAXA  had  a  very  smooth  start  with  
ample  experiences  from  the  TRMM  science.

•  Progresses  are  found  in  studies  on
ü   Learning  structures  of  mid-‐‑‒lat  precipitation  systems
ü   Comparisons  with  TRMM
ü   Ground  validations  
ü   Weather  regime  classification  in  higher  latitudes
ü   Evaluations  of  Model  Performances
ü   Assimilation  of  GPM  Precipitation
ü   Hydrological  Applications

7/14/2015	  NASA	  PMM	  



Global  Precipitation  Measurement
7/14/2015	  NASA	  PMM	  

Thank  you  
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32.5N	

28.5N	

30.5N	

32.5N	

28.5N	

30.5N	

32.5N	

28.5N	

30.5N	

32.5N	

28.5N	

30.5N	

Using	  GSMaP	  dataset,	  we	  can	  get	  full	  coverage	  of	  rain	  distribuGon	  over	  the	  East	  
China	  Sea.	  This	  example	  is	  an	  occurrence	  of	  small-‐scale	  disturbance	  on	  the	  Baiu-‐
front	  and	  accompanied	  cumulus	  cluster	  over	  the	  ocean	  with	  poor	  ground	  radar	  
coverage.	  

㎜/hr	

Lon	

Lat	

StaGsGcal	  analysis	  of	  the	  occurrence	  of	  meso-‐α-‐cale	  low	  pressure	  is	  now	  
conducted	  with	  15-‐year	  GSMaP	  rainfall	  record	  	  	  

Meso-‐α-‐scale	  low	  pressure	  in	  the	  East	  China	  Sea	  (GSMaP	  NRT)	  

Maximum	  precipitaGon	  between	  28.5N-‐31.5N	  (GSMaP	  NRT)	

Lon(°)	

㎜/hr	

12Z13JUN2015	

15Z13JUN2015	

18Z13JUN2015	

21Z13JUN2015	

00Z14JUN2015	

03Z14JUN2015	

06Z14JUN2015	

09Z14JUN2015	

122E	 123E	 124E	 125E	 126E	 127E	 128E	 129E	 130E	 131E	 132E	

122E	 132E	130E	128E	126E	124E	

122E	 132E	130E	128E	126E	124E	

122E	 132E	130E	128E	126E	124E	

122E	 132E	130E	128E	126E	124E	
7/14/2015	  NASA	  PMM	



Levels	  of	  L1	  
03B	  data	  will	  
be	  used	  in	  
next	  public	  
release	

Rain-‐type	  count	  by	  the	  dual-‐frequency	  CSF	  module	
(a)	  03B	  (current	  public	  release	  data)	 (b)	  New	  result	  using	  test	  L1	  data	  (04B)	

Appreciable	  difference	  between	  Ku-‐only	  rain-‐type	  count	  and	  the	  dual-‐frequency	  rain-‐
type	  count	  observed	  in	  the	  current	  public	  data	  becomes	  smaller	  in	  a	  new	  test	  result	  
which	  was	  obtained	  by	  using	  V6.20150516	  algorithms.	  Fig.	  (b)	  includes	  the	  effect	  of	  not	  
only	  CSF	  module	  but	  also	  other	  modules.	  Fig.	  (b)	  was	  generated	  using	  a	  test	  04B	  L1	  
data.	  	  	7/14/2015	  NASA	  PMM	



CMB-‐NSの降雨量をKu-‐NS
の降雨量で割った分布	

海洋は全体的に過小評
価で0.7倍程度となってい
る。一方、グリーンランド
やヒマラヤ山脈、アンデ
ス山脈、南高緯度地域で
はファクター2倍程度に
なっている。	

日本やニュージーランド、
海岸線は複合が0.7倍程
度で、過小評価、つまり、
雨の見逃しとなっている。
一方、陸上では過大評価、
雨の誤判定となっている
ことがわかる。	

CMB-‐NSの降雨観測割合	  
をKu-‐NSの降雨観測割合
で割った分布	

2014年4月~11月	
7/14/2015	  NASA	  PMM	



各緯度の降雨頂出現頻度（/104samples．直下付近のみ）	  

KuPR	  

PR	   陸	   海	  

KuPRのレンジビンはPRの半分→配色に配慮 
/10,000samples	  

KuPR	  

PR	  

2014/4-‐8	
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各緯度における総降水量（地表面）に対する降雨頂別の寄与	  	  
	  

NNのみ[%/bin]	  

%/bin	  

∆H PR	  =	  2*∆H Ku	  

2014/4-‐8	

KuPR	  

PR	   陸	   海	  

KuPR	  

PR	  

7/14/2015	  NASA	  PMM	



JMA 

34/15 

2枚目の同化のスライドは、GPMではなくTRMMの結果です。 
n  GPM/DPRの同化は現在、動作確認中であり、間に合いませんでした。すいません。	



JMA 
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CFAD (Contoured Frequency by Altitude Diagram)	
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Assimilation of PR and/or TMI	
PRonly : use only PR Ze 
TMIonly : use only TMI radiance 
TMI+PR : use PR (Ze) and  TMI(TB) 

 

FG	

Rain Mixing Ratio (g/kg) at 2.5km height  for AN and AN-FG	

OB-FG : TMI	OB-FG : PR 	

FG: First-Guess 
AN: Analysis 
OB: Observation	

AN	

AN – FG	

PRonly	

AN	

AN – FG	

TMIonly	

AN	

AN – FG	

TMI+PR	
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Impacts of Light Precipitation Detection with GPM/DPR	

Effects of sensitivity 
increase (12 vs 18dBZ) 
at nearSurf and 7km 
V03B NS2 (4/3–10/3), 
40°S–40°N, 
anglebin 21–29 
 
Hamada & Takayabu (submitted) 

+1.86% 
	– 12dBZ 

– 18dBZ	

Prec volume @nearSurf	

+14.9% 
	

Prec volume @7km	

7/14/2015 NASA PMM	



1) 位置ずれ補正  
2)周囲のアンサンブルを用いた　　 
　　変分同化法(NE+EnVA) 
 
入力 : GMI　輝度温度 
           ルーチン観測データ. 

第１推定値： 
JMANHM 52メンバーアンサンブル 

第１推定値：降水＋地上気圧	 解析：降水＋地上気圧	

第１推定値:TB10v 解析：TB10v GMI TB10v 

解析： 
位置ずれ補正＋NE+EnVA 

台風１４１１号事例のＧＭＩ輝度温度データ同化実験	

7/14/2015	  NASA	  PMM	  



2014年12月21日の	
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KaPR	  vs.	  Ground-‐based	  Ka-‐radar	  	  (21	  April	  2014)	

7/14/2015	  NASA	  PMM	



GV  Kaneko	
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Weather  Regime  Classifica1on  for  GPM  GSMaP	

sgn(lat)(___ 
sgn(lat)*v’T’850hPa (synopotic)	

sgn(lat)(___ 
sgn(lat)*v’T’850hPa (stationary)	

Preciptation regime (original)	 Preciptation regime (modified)	

Using monthly-mean meridional eddy heat flux at 850hPa, 
• Classify precip regime outside TRMM region 
• Subdivide “extratropical” regime inside TRMM region 
Into two regimes: “Extratropical frontal systems” and “Stationary (winter monsoon)” 

Jan2014	

7/14/2015 NASA PMM	



Different biases for … 
ü Different weather systems 
ü Different seasons 
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(GSMaPv5 – TRMM/PR 2A25v7)	

d
iff

e
re

n
c

e
 [

m
m

/h
o

u
r]

	

ExC	 Others	TC	

All	

Weather System-wise Intercomparison 

Sensitivities of precipitation measurements among various products varies for 
background weather systems such as tropical cyclone, extratropical cyclone  
(center+frontal), and the others.	



Difference	  in	  interannual	  rainfall	  variability

nearSurfRain@PR2A25	  
surfacePrecip@TMI2A12

Solid	  lines	  :	  
monthly	  average	  
Thick	  lines:	  	  
3-‐month	  running	  mean	  

StraHformConvecHve

nearSurfRain(conv.)@PR2A25	  
convectPrecip@TMI2A12

nearSurfRain(stra.)@PR2A25	  
(surfPrecip	  –	  convectPrecip)@TMI2A12

The	  difference	  in	  interannual	  of	  rainfall	  
variability	  between	  PR	  and	  TMI	  is	  overall	  
caused	  by	  the	  large	  discrepancy	  of	  	  
convecHve	  (difference	  in	  straHform	  is	  small).	  

7/14/2015	  NASA	  
PMM
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(R
ai

n) Solid
(Ice)

2.4 < T < 2.8
2.0 < T < 2.4
1.6 < T < 2.0
1.2 < T < 1.6

Dry Temperature

0.8 < T < 1.2
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Rain/Snow/melGng	  disGncGon	  
depending	  temperature	

Partly	  Melted	   Liquid	  (Rain)	  
Solid	  
(Ice)	   Almost	  Melted	  

Direct	  Measurement	  of	  PrecipitaHon	  ParHcles	  in	  MelHng	  Layer	  using	  G-‐PIMMS	  

Case	  of	  November	  26,	  2014	  @	  Zao	  

Pa
rH
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e	  
Di
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er
	  

Ab
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da
nc
e	  
Ra

Ho
	  

Time	  

Snow	  MelHng	  

Rain	  

Ground-‐based	  ParHcle	  Images	  and	  Mass	  	  Measurement	  System	  (G-‐PIMMS)	  
It	  consists	  of	  two	  CCD	  cameras,	  an	  infra-‐red	  sensor,	  a	  strobe	  and	  an	  electronic	  
balance.	  InterrupGon	  of	  the	  infrared	  beam	  by	  a	  parGcle	  triggers	  the	  strobe	  
and	  the	  parGcle	  image	  is	  then	  captured	  by	  the	  CCD	  camera.	  PrecipitaGon	  
parGcle	  images	  obtained	  from	  G-‐PIMMS.,	  which	  are	  classified	  into	  solid	  (ice),	  
partly	  melted,	  almost	  melted,	  and	  liquid	  (rain).

MelHng	   Snow	  

Rain	  

àVerGcal	  structure	  of	  melGng	  layer	  
àDry	  snow	  or	  Wet	  snow?	

Te
m
pe

ra
tu
re
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Dual Ka radar experiment in Mt. Zao	

elevation 
-4.4º	

elevation 
+4.4º	

[m]	

Radar 
site2	

Radar 
site1	

MelGng	  layer	

k	

Ze	

Ｄｏｔｔｅｄ rays	  are	  processed.	  
(14	  Nov.	  2014)	

Height	  is	  
adjusted	  
by	  BB.	  

Ze	  and	  k	  profiles	  in	  and	  around	  BB	

Ze	k	

K.	  Nakamura	  and	  Y.	  Kaneko	
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